A novel treatment with stem cells from human exfoliated deciduous teeth for hypoxic-ischemic encephalopathy in neonatal rats.
Recently, cell therapy has been developed as a novel treatment for perinatal hypoxic-ischemic encephalopathy (HIE), which is an important cause of neurological disorder and death Stem cells from human exfoliated deciduous teeth (SHED) expresses early markers for mesenchymal and neuroectodermal stem cells. We investigated the treatment effect of SHED for HIE in neonatal rats. Seven-day-old rats underwent ligation of the left carotid artery and were exposed to 8% hypoxic treatment. SHED (1×10<sup>5</sup> cells) were injected via the right external jugular vein 24 hours after the insult. The effect of intravenous administration of SHED cells was evaluated neurologically and pathophysiologically. In the evaluation of engraftment using quantum dots 655, only a few SHED were detected in the injured cortex. In the immunohistological evaluation 24 hours after injection, the numbers of positive cells of active caspase-3 and anti-4 hydroxynonenal antiserum was lower in the SHED group than in the vehicle group. The number of Iba-1 positive cells in the cortex was higher in the SHED group. However, the proportion of M1 microglia (Iba-1+/ED-1+) was significantly decreased, whereas M2 microglia (Iba-1+/CD206+) tended to increase in the SHED group. In the behavioral tests performed 5 months after hypoxic treatment, compared to the vehicle group, the SHED group showed significant elongation of the endurance time in the rotarod treadmill test, significantly ameliorated proportion of using the impaired hand in the cylinder test, significantly lower ratio of right/left front paw area in gait analysis, and significantly higher avoidance rate in the active avoidance test. In the in vitro experiment with cultured neurons exposed to oxygen-glucose deprivation, we confirmed the neuroprotective effect of the condition medium of SHED. These results suggest that intravenous administration of SHED exerted a treatment effect both histologically and functionally, possibly via a paracrine effect.